Cloning and expression of the polychlorinated biphenyl-degradation gene cluster from Arthrobacter M5 and comparison to analogous genes from gram-negative bacteria.
Arthrobacter M5 was characterized genetically to determine if the catabolic pathway (controlled by the bph genes), responsible for polychlorinated biphenyl (PCB) biodegradation in this Gram-positive strain, was similar to the pathways characterized from various Gram-negative bacteria. Arthrobacter M5 was originally isolated as a contaminant from a culture of the PCB degrader, Acinetobacter sp. strain P6. A bph-specific oligodeoxyribonucleotide (oligo) gene probe (bphC2) was designed by aligning the published sequences of two bphC genes (encoding 2,3-dihydroxybiphenyl dioxygenase) and synthesizing a 29-nucleotide (nt) fragment from a conserved region of the gene. The bphC2 oligo was used as a probe to identify a 10-kb HindIII fragment of total DNA from Arthrobacter M5 and subsequently to isolate Escherichia coli clones possessing bphC. The PCB-degradation genes were expressed in E. coli, but expression was increased by subcloning in Pseudomonas aeruginosa. The nt and amino acid sequences of the region corresponding to the Arthrobacter M5 bphC gene showed a very high degree of homology with the published sequences of bphC genes from Gram-negative bacteria.